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Since scientific literature is now published
and distributed mainly online, a number of
initiatives have been developed to attempt
to measure scientific impact from download
data. Such data would allow scientific activity
to be observed immediately after publication,
rather than having to wait for the citations.
Shepherd (1) and Bollen et al. (2) propose a
Download Impact Factor as a journal metric.
It consists of the average download rates
of articles published in a journal, similar to
the citation-based Journal Impact Factor
(JIF). COUNTER (3) define as standard a
Journal Usage Factor using the median
rather than the mean. Bollen et al. (2, 4)
have demonstrated the feasibility of a variety
of social network metrics calculated from
the download networks extracted from the
information contained in the clicks recorded
in download logs.
Bollen et al. (5) conducted a principal
component analysis of the rankings of
journals produced by 39 measures of
academic impact calculated from both
citation and download log data. Their
results indicate that the notion of scientific
impact is multi-dimensional, and cannot be
adequately measured by a single indicator,
although some might be more suitable
than others. In particular, they observed
greater significance with indicators based
on downloads, possibly because of the
great amount of download data that can
be collected.
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Although Kurtz et al. (6) show how the
citation obsolescence function (7) and
readership follow similar trajectories over
time, Schloegl & Gorraiz (8, 9) find that
downloads and citations have different
patterns of obsolescence. While Darmoni
et al. (10) and Bollen et al. (5) report that
a journal’s download frequency does not
to any great degree correspond with the
impact factor, Schloegl & Gorraiz (9) calculate
a strong correlation at the journal level
between citation and download frequency
when absolute values are used, and a
moderate to strong correlation between the
number of downloads and the journal impact
factor. In this sense too, Wan et al. (11) define
a download immediacy index.
Download as predictor of citation
In recent papers (12, 13) we have used data
from Scopus (citations) and ScienceDirect
(downloads) to study the relationship
between downloads and citations and the
influence of publication language. Therefore
we studied these parameters for the journals
in non-English languages in ScienceDirect,
specifically, for those with more than 95% of
their articles in French, German, or Spanish
in the period 2003-2011. We also defined a
control group of journals in English in order to
establish the differences with the non-English
language journals. For each non-English
journal, we selected as control at least one
English-language journal that was present
in both databases, that belonged to the
same specific subject area, and had a similar
number of published articles. To look deeper
into the phenomenon, we compared the
geographical origins of the downloads and
of the citations of the two groups. It must be
noted that the set of German- and Spanishlanguage journals is too small to draw any
significant separate conclusions.
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Figure 1: Left panel: Mean primary citations for Scopus document types by age of the document in years. Right panel: Mean downloads of the main document
types corresponding to Scopus by age in years after the online publication date. Comparing the data for “excellent” papers (solid lines) with those for other
papers (dashed lines).

Scopus and ScienceDirect cover different
numbers of papers. This is because the
latter includes all papers, while the
former does not include conference/
meeting abstracts or book reviews. The
divergence between them is mainly due
to the conference/meeting abstracts. The
time-obsolescence curves of citations
and downloads differ (see Figure 1). One
appreciates the effect in the former of the
time it takes for a paper to be cited, and
in the latter of novelty in the downloads.
The proportional difference between the
downloads received by reviews and other
document types increases relative to
the citations.

The “excellent” papers (those belonging
to the top 10% cited in the corresponding
specific subject area, document type,
and year) (14) showed a great difference
in mean downloads with respect to the
non-excellent papers throughout the period.
The percentage difference was greater
both at the end of the period and for the
document types of medium or low download
levels. The order of the subject areas in mean
citation does not coincide with that in mean
downloads: while Psychology was always
behind Medicine in citations, it was always
ahead of Medicine in downloads. This may
reflect different habits in different areas, with
some areas seeming to read proportionally
more than they cite.

https://www.researchtrends.com/researchtrends/vol1/iss37/6

There were positive and statistically
significant correlations between downloads
and citations by journal and by age in years
for the entire set of journals, both English
and non-English (0.77 on average), but these
were greatly reduced both in value and in
statistical significance in the case of the
non-English language journals.
In the control journals, it seems that there is
a novelty effect at the beginning, with there
being many downloads that do not result
in citations. This may be the reason that the
correlations are weakest in the first year
after publication. Interestingly, the strongest
correlations are found in the seventh year
after publication. This may correspond to
when researchers are looking for a specific
paper, probably redirected by some citation.
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% downloads / % citations of control journals

% downloads / % citations of non-English journals

Figure 2: Plot, for the 27 greatest scientific production countries, on the vertical axis the ratio of the percentage of downloads from the control journals and the
percentage of citations to these journals, against on the horizontal axis the ratio of the percentage of downloads from the French, German, and Spanish journals
and the percentage of citations to these non-English journals. The area of each circle is proportional to that country’s total number of downloads.

The correlations at the level of individual
papers are considerably weaker (0.42
on average) than those at journal level,
but markedly more significant statistically
because of the far greater sample size.
Nonetheless, the relative weakness of the
correlation (around 55% of the correlations
of the journals) may be indicative that the
number of downloads, besides being a
function of the quality of the paper (reflected
in its citations), largely depends on the
diffusion of the journal and on the effect
of novelty itself. Thus, articles published in
journals of wide circulation and diffusion,
with high mean impact, have many
downloads, even though for some papers
this does not lead to many citations. Also,
works published in journals of lower mean
impact have fewer downloads, regardless of
whether or not some of those papers later
receive many citations.
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All this means that the potential usefulness
of download data as a predictor of citation
is limited, especially so given that it is in
the early years when the significance is
the lowest. This circumstance was even
more marked in the case of non-English
language journals.
Origin of Download/Citation and language
Figure 2 reveals that the control journals
are downloaded proportionally slightly less
than they are cited by the most productive
countries. Instead, the non-English journals
studied are downloaded proportionally more
than twice as much as they are cited. This
may reflect that a part of the citation impact
of these non-English language journals is
invisible to Scopus, because the authors
who download those papers cite them in
articles published in journals that are not
indexed in Scopus. For example, Belgium

has a percentage of downloads of control
journals that is 42% less than the percentage
of citation to the same journals, while having
a percentage of downloads from the nonEnglish journals which is 242% higher than
the percentage citation to these journals.
In the 50 most productive countries,
there is an association between the
control journals’ citations or downloads
and a proportional increase in their
downloads relative to their citations.
This is to say that users who frequently
download or cite the control journals
download them proportionally more
than they cite them. This effect is not
observed for the non-English language
journals studied.
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In francophone regions, there is a
proportionally greater decrease of
downloads from control journals than
of citations to those journals. In the
German and Spanish language cases, the
equivalent results have little significance
because of the very few journals involved,
some of which have been loaded into
ScienceDirect retrospectively.
In sum, there seems to be a part of the
citation impact of non-English language
journals that is invisible to Scopus,
which makes the number of downloads
proportionately greater than the citations.
This also has its effect on the lack of
correlation between downloads and citations
in these non-English journals, which means
that if one wants to predict the citation
rate for these titles, it will be difficult to use
download data to do so.
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